We surveyed the prevalence of obesity in the general population in Jamaica, and examined the relationship between it and lifestyle. The survey population consisted of 1,935 inhabitants in Jamaica, whose body weight, height, marital status, educational history, employment status and other obesity-associated lifestyle factors were surveyed. Six major findings emerged. The first finding is that the proportion of obesity in women was very high, and there was a big gender difference. Secondly, a lower prevalence towards obesity was associated with cohabitation of the subjects in both genders, and higher educational levels in female subjects. Thirdly, the proportion of the subjects who considered their weight to be quite acceptable was higher in the obese/overweight groups in both genders. Fourthly, exercise frequency showed a negative correlation with the body mass index (BMI) in men, and the frequency of exercising was apparently lower in women than in men. Fifthly, as for dietary factors, in both genders vegetables showed a negative correlation with the BMI. Sixthly, nonsmokers were also associated with a lower obesity prevalence in men. In conclusions, these findings suggest that social and lifestyle factors such as the educational level, marital status and dietary habits of the general population influence Jamaican obesity. obesity; body mass index; social factors; lifestyle; Jamaica © 2005 Tohoku University Medical Press M. Ichinohe et al. 22 The state of being overweight tends to lead to obesity-related diseases such as arteriosclerosis, diabetes mellitus, ischemic heart disease, hyperlipidemia etc., and is one of the major concerns of the present-day medicine in developed Western countries (Kannel et al. 1967; Rabkin et al. 1977; Hubert et al. 1983; National Institutes of Health Consensus Development Conference Statement 1985; Manson et al. 1990) . Recently, obesity has gradually become a very serious problem in other geographic zones such as the Pacific Ocean, Africa, Asia, South/Middle America and so on as shown in Table 1 (Section of Nutrition, Bureau of Public Health, Ministry of Health and Welfare 1948-2000; Jooste et al. 1988; Steyn et al. 1990; Tanphaichitr et al. 1991; Direchon de la Statistique 1992; Kuskowska-Wolk and Bergstrom 1993a, b; Bennett and Magnus 1994; Hoffmeister et al. 1994; Shetty and James 1994; Al-lsa 1995; Ismail et al. 1995; Monteiro et al. 1995; Seidell et al. 1995; Al-Nuaim et al. 1996; Gofin et al. 1996; Hodge et al. 1996a, b; Pietinen et al. 1996; Pagano et al. 1997; Flegal et al. 1998; Offer 1998; Popkin et al. 1998; Solon 1998; Sanchez-Castillo et al. 2001 ). At present, it is possible to state that this problem exists world wide, with the sole exception of famine-struck countries. Measures against obesity are therefore one of the important themes for human health in the 21st century.
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One reason for this is the very large influence Western culture has exerted worldwide on non-Western countries. In particular, the Westernization of dietary style is a major factor, as exemplified by fast-rising sales of high caloric drinks or fast food in non-Western nations. On the other hand, a number of studies have suggested that the factors related to increasing obesity differed from country to country (Enzi 1994) . These factors, specific for each geographic region, must therefore be identified, and the data thus generated must be used to develop anti-obesity programs tailored for each region studied, in addition to establishing common measures when considering obesity as a worldwide problem. Jamaica, a small island country located in the middle of the Caribbean Sea, has a population of 2.7 million. The major health problem in Jamaica is the high incidence rate/mortality rate of cardiovascular diseases and diabetes mellitus based on the high prevalence of obesity (Forrester et al. 1996a, b, c; Cooper et al. 1997a, b; Rotimi et al. 1999; Ragoobirsingh et al. 2002) . Overseas influences on the Jamaican population are four-fold. African culture still maintains a large influence because over 90% of the Jamaicans can trace their roots back to Africa. Spain and the UK, former colonial masters of Jamaica, have left their own particular cultural heritages and customs, and more recently the USA has exerted some influence because of its geographical proximity. Jamaica is thus a very suitable place for considering sociologically the relationship between overweight/obesity and social/lifestyle factors.
In Jamaica, the only population-based investigation, similar to the current survey, was carried out by a British research group in a Spanish Town, located in the southeast in Jamaica, which was the capital of Jamaica in the 19th century . Their study was one in the series of the International Collaborative Study on Hypertension in Blacks (ICSHIB) (Goldblatt et al. 1965; Gortmaker et al. 1993; Forrester et al. 1996a, b, c; Luke et al. 2001) , however, the authors did not investigate the social background of the subjects to examine the relationship to obesity. Our present study analyzes the relationship between social/lifestyle factors and overweight/ obesity in Jamaica, and examines whether specific characteristics of overweight/obesity exist for Jamaicans.
SUBJECTS AND METHODS

Subjects
Two thousand subjects participated in the study (1,000 in each gender) who were inhabitants of Manchester Parish in Jamaica. Manchester Parish has a population of around 130,000, and occupies an area of approximately 13,000 m 2 . An additional 750 subjects were enrolled in a mini-survey, who had participated in a free health check-up (involving measuring body height, body weight and blood-pressure), in which they were asked; "Do you know your own weight ?" Selection of subjects. The subjects were selected at random using a voter registration list in each electoral zone in Manchester Parish, and reflected the actual population composition.
Survey methods.
A door-to-door interview method using a questionnaire was performed for each subject. If for any reason a selected subject was unable to respond or complete the questionnaire, we selected a substitute subject living nearby who matched the original subject in sex and age (plus or minus 5 years).
Contents of survey.
The questionnaire included the following items; educational level (no formal school, basic school, primary school, all age school, secondary school, technical school, high school, college/tertiary school, and university), employment status (full-time -40 or more hours/week, part-time -29 or fewer hours/ week, seasonally employed, unemployed and looking for work, unemployed and not looking for work, student, and self employed), marital status (married, common law, visiting relationship, widowed, divorced, separated, and never married), frequency of walking over 20 minutes per week (fewer than once per week, 1 or 2 times once per week, and at least 3 or more times per week), method of accessing health information (individual counseling, small group discussions in community, leaflets or flyers with information, television, radio, newspapers, magazines, publications of Ministry of Health, and don't know), tobacco smoking (current smoker and current non-smoker, and past smoker), alcohol consumption (current drinker and current non-drinker, and past drinker), intake frequency of food/food group (every day, once per 3-4 week, once per week, once per month and seldom), dietary restriction (No, vegetarian, weight loss/ diabetic, low salt, low fat/low cholesterol, and other), state of physical fitness (very fit, fit, partly fit, not fit, and don't know), and awareness of the subject's own weight (the right weight, a little overweight, a lot overweight, under weight, and don't know). Food/food group frequency was asked on the basis of an average for one year. The line-up of the food/food group was as follows: ground provisions (e.g. yam, dasheen, potato, etc.), cereals, rice, bread, peas and beans, peanuts and cashew, green leafy/yellow vegetables, other vegetables (cucumber, lettuce, chocho etc.), fruit, poultry, fresh meat (beef, pork, goat etc.), processed meat (pickled/canned), fish, shellfish, cheese, eggs, milk, margarine, oil (vegetable), oil (coconut, lard/butter etc.), fried foods and so on. Moreover, the interviewers brought a set of scales and a tape measure and accurately measured the weight and height of each respondent.
Statistical method. Differences in frequency among groups were tested using the Chi-square test, and differences in mean values among age-groups were tested using the Student's t-test. A multiple regression analysis was performed using body mass index (BMI) as the objective variable and other parameters from the questionnaire as the explanatory variables in order to examine the correlation between Subjects' BMI and other parameters. The other parameters consisted of: social factors (educational level, marital status, employment status, exercise frequency, alcohol consumption status and cigarettes smoking status) and intake frequency for ground provisions (e.g. yam, dasheen, potato, etc.), cereals, rice, bread, peas and beans, peanuts and cashew, green leafy/ yellow vegetables, other vegetables (cucumber, lettuce, chocho etc.), fruit, poultry, fresh meat (beef, pork, goat etc.), processed meat (pickled/canned), fish, shellfish, cheese, eggs, milk, margarine, oil (vegetable), oil (coconut, lard/butter etc.) and fried foods.
The other parameters were coded on an ordinal scale by the following: educational level (1; high school or higher, and 0; less high school), marital status (1; married, and 0; others), employment status (1; having job, and 0; no job), exercise frequency (0; fewer than once per week, 1; 1 or 2 times once per week, and 2; at least 3 or more times per week), alcohol consumption status (2; current drinker, 1; past drinker, and 0; current non-drinker) and cigarettes smoking status (2; current smoker, 1; past smoker, and 0; current non-smoker) and intake frequency for food/food group (3; 1 or more per day, 2; 4-6 per week, 1; 2-3 per week, and 1; 0 or below per week).
A probability (p) of < 0.05 was considered as significant. The statistics package used was the SPSS 10.0 software.
The BMI was used to evaluate the degree of obesity. The formula for the BMI is as follows. BMI = body weight in kg/(height in m) 2 . The classification of BMI was according to the classification of the World Health Organization (1997): 18.5-24.9, normal; 25-29.9, overweight; 30-34.9, Class I obesity; 35-39.9, Class II obesity; and 40, Class III obesity.
The publication of this study was approved by the Ministry of Health of Jamaica, the Jamaican Southern Regional Health Authority and the Japan International Cooperation Agency.
RESULTS
Response number and response rate
We were able to cover a total of 1,999 subjects (1,026 men and 973 women) in this survey (a response rate of 99.9%). However, the final valid response rate which excluded any uncompleted written responses was 96.8%, and comprised 1,935 subjects (987 men and 948 women).
Background of subjects
The average ages (± standard deviation) for men and women were 32.5 ± 18.4 yrs and 31.7 ± 19.2 yrs, respectively. The number of additional mini-survey subjects who were asked "Do you know your own weight ?" during the free health check-up was 750 (235 men and 515 women), with average ages (± standard deviation) of 33.2 ± 10.1 yrs in men and 32.2 ± 11.3 yrs in women.
Employment status, educational level and marital status of subjects are shown in Table 2 . The percentages of men and women who were in full-or part-time employment were 39.1% and 35.8%, respectively. As for the educational level, the proportion of subjects who had received a college education or higher was significantly higher i n w o m e n ( 1 2 . 1 % ) t h a n i n m e n ( 4 . 7 % ) . Considering the marital status of the respondents, the percentages of legal or common law marriage males and females were just 36.6% and 39.5%, respectively.
Height, body weight and BMI
Mean values (± standard deviation) of body height, body weight and BMI are shown in Table  3 . Weight and BMI had a peak from 30 to 49 years old in both genders. The values of BMI were higher in women than those in men in each age-group (20 -29 years old; p < 0.01, 30 or more years old; p < 0.001). Average values (± standard deviation) of BMI in all ages for men and women were 23.8 ± 4.0 and 26.4 ± 5.4, respectively.
The proportion of obesity was significantly higher in women (23.9%) than in men (7.6%) in total and in each age-group (p < 0.001 in each) ( Table 4 ). The proportion of obesity plus overweight was over half (54.2%) of all women subjects.
Awareness/knowledge of body weight
The percentages of men and women who know their own weight were 38.6% and 34.7%, respectively. Despite the high proportion of subjects who felt they were physically unfit (12.0% of the obese and 7.9% of the overweight in men, and 13.2% of the obese and 10.7% of the overweight in women, Fig. 1, upper) , 19.2% of the obese and 42.2% of the overweight women felt that their weight was acceptable, and 25.7% of the obese and 60.6% of the overweight men felt that their weight was acceptable (Fig. 1, lower ). There were significant differences in these percentages between men and women (p < 0.05 in each). Furthermore, the percentage of subjects who felt that their weight was acceptable was lower in the higher level education group than that in the low level education group (Fig. 2) .
The most frequent source of health information was personal communication in both genders (100) 384 (100) 130 (100) 32 (100) 948 (100) ( ): % Significant difference from female * p < 0.001. Fig. 1 . Proportion of subjects feeling physically unfit (upper) and proportion of subjects felt that their weight was acceptable (lower). Significant difference with normal group; * p < 0.05, ** p < 0.01, *** p < 0.001.
(63.2% in men and 65.0% in women). Next was television and radio (about 10% in each). The percentage of respondents relying on personal communication was significantly higher in the obesity group than that in normal group in both genders (p < 0.05 in each) (Fig. 3) . 
Tobacco smoking, alcohol consumption and dietary habits
The prevalence of current cigarette smokers was 34.7% in men and 7.0% in women. The prevalence of current alcohol drinkers was 66.8% in men and 29.5% in women. These percentages were significantly higher (p < 0.001 in each) in men than in women.
Exercise habits
The proportion of subjects who exercised less than once per week was significantly greater in women than in men (p < 0.001), but on the contrary, the proportion of subjects who exercised over three times per week was significantly lower in women than in men (p < 0.001) (Fig. 4) . 
Results of multiple regression analysis
Life factor. The beta regression coefficient with the BMI in men was significantly positive for smoking (1.880; p = 0.000), and negative for exercise (−0.474; p = 0.012) and marital status (−0.166; p = 0.003). In women, the coefficient with the BMI was significantly negative for marital status (−0.168, p = 0.041) and educational history (−0.560, p = 0.000). (Table 5) Dietary factors. The beta regression coefficient with the BMI in men was significantly negative for green leaf and yellow vegetables (−0.291; p = 0.007). In women, the coefficient with the BMI was significantly positive for cheese (0.012, p = 0.043) and negative for vegetables other than green leaf/yellow (−0.602, p = 0.015).
DISCUSSION
A number of reports have pointed that the tendency to obesity in Jamaica depends on the "native" factor i.e., most Jamaicans originated from Africa (Cooper et al. 1997a,b) . However, one study which compared the obesity prevalences among Nigerians, Jamaicans and US blacks showed that the highest trend was in US blacks, followed by Jamaicans and Nigerians, in that order (Luke et al. 2001) . This finding suggests that the obesity tendency in Jamaica is influenced by environmental factors as well as the genetic (i.e., African ancestry) factor.
We recognized six major characteristic findings in this study. The first finding is that the proportion of obesity in women was very high, and there was a big gender difference. In Europe and America, there is a small difference in obesity prevalence between men and women, as is the case in South Pacific countries, in contrast with Jamaica (Table 1 ). The same tendency as found in Jamaicans is seen only in Africa and in USA blacks (Table 1) . From the result of National Health and Nutrition Examination Survey (NHANES), a bigger gender difference in obesity prevalence was seen in blacks in comparison to other races; the female:male ratios were 1.23, 2.00 and 1.65 in whites, blacks and others, respectively, in NHANES II, and 1.12, 1.76 and 1.48 in whites, blacks and others, respectively in NHANES III (8). In the current result, the female:male ratio of obesity prevalence (2.0) was higher than that in US blacks. This might suggest that the influence of the African culture on Jamaicans was stronger in comparison with USA blacks. In traditional or in underdeveloped societies, the association of overweight with maternity and nurturing makes obesity culturally acceptable in contrast to Western developed countries (Enzi 1994) .
Secondly, lower prevalences to obesity in both genders were associated with a state of cohabitation, i.e., living with a significant other, legal and common law marriage, and a higher level of education in women. Gortmaker et al. (1993) carried out a longitudinal study between 1981 and 1988; the social and economic consequences of being overweight were evaluated in 370 adolescents and young adults. Women who were overweight had completed fewer years of school, were less likely to be married, and had a higher incidence of household poverty than women who were not overweight. Such a tendency has been reported previously (Goldblatt et al. 1965) , and was suggested to be due to the fact that subjects of higher intelligence, more of whom tended to be married and had a higher income than those of lower intelligence, were less prone to adopt obesity-related habits compared with their less-intelligent counterparts.
Thirdly, despite the high proportion of subjects who felt they were physically unfit, 19.2% of the obese and 42.2% of the overweight women felt that their weight was acceptable, and 25.7% of the obese and 60.6% of the overweight men felt that their weight was acceptable. Furthermore, it was suggested that such low motivation may be related to a lower level of education (Fig. 2) . Therefore, in order to increase the motivation to lose weight for Jamaicans, education regarding obesity and its harmful effects are very important, while also taking the Jamaican cultural background into consideration.
Fourthly, exercise frequency (walking for 20 minutes or more) showed a negative correlation with the BMI in men not in women according to the multiple regression analysis data. On the other hand, the frequency of exercising was apparently lower in women than in men (Fig. 3) . These pieces of evidence may show that the difference in exercise frequency between men and women had some effect on the gender difference of obesity.
Fifthly, as for dietary factors, in both genders vegetables, (green leaf/yellow vegetables for men and other vegetables for women), which are wellknown as a low energy food, showed a negative correlation with the BMI. This suggested that there is a significant relationship between dietary habits and obesity in both genders, and an almost similar relationship was seen in both genders.
One limitation of this study was that the current dietary survey was a cross-sectional one, which elicited from subjects their average intake frequency of foods over the three years prior to the study, but body weight is recognized as being influenced by the dietary habits for a certain year. In the future, a cohort study should therefore be used.
Finally, non-smokers were also associated with a lower obesity prevalence in men. This result suggested that those subjects of higher intelligence more easily avoided obesity-related habits compared with those lower intelligence.
As mentioned above, social/lifestyle factors such as the level of education, marital status, exercise habits, dietary habits and smoking habits may be related to overweight/obesity in both genders in Jamaica. Furthermore, there was a big gender difference in the prevalence towards obesity, which may be explained by two factors. Firstly, lack of exercise leads to obesity in women but not in men. Secondary, the association of overweight with maternity and nurturing makes obesity culturally acceptable. We suggest that these findings are distinctive characteristics for the Jamaican male and female apart from other countries, and have to be taken into consideration when designing weight-loss and anti-obesity education programs in Jamaica.
